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What is claimed is: 
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1 A dihydroxyalkyiaminoalkyl- or dm^JroxyaJkylammobenzyl- conjugated solid 
support, wherem the dihydroxyalkylamino /aoiety comprises the formula HO (CH*N 
(CH 2 )2 0H. 

2. The solid support of claim 1 , whiein the dmydroxyalkylaminoalkyl group or 
dihydroxyalkylanunobenzyl group is a iethanolanunoethyl, a diemanolaminopropyl, a 
diethanolaminobutyl group or a dietharjblammobenzyl group. 

3. The solid support of claim 1, iherein the solid support comprises a polystyrene^ 

4. The solid support of claim % wherein the polystyrene is a cross-linked poly(styrene- 
divinylbenzene) (PS-DVB) copolymer. 

5. The solid support of claiM 4, wherein the cross-linked poly(styrene-divinylbenzene) 
(PS-DVB) copolymer is 1 % to /2% cross-linked. 

6. The solid support of cj/im I, wherein the solid support comprises a plastic or a plastic 
co-polymer. 

7. The solid support of claim 1, wherein the solid support comprises a polyphenol, a 
polyvinyl, a polypropyleJ, apolyester, a polyethylene, a polyethylene glycol, a 
polystyrene-copolymer, o|a co-polymeric mixture thereof. 

8. The solid support If claim I, wherein the solid support comprises a polystyrene- 
polyethylene glycol copolymer. 
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9. The solid support 
alcohol) (PVA) hydrogel. 

10. The solid support 



ofclaiml, wherein the solid support comprises a polyvinyl 



of claim 1, wherein the solid support cojm5rtses a polyacrylamide. 



11. 



The solid support of claim 10, wherein^ polyacrylamide comprises a 
polymethacrylamide, a methyl metoaj^a glycidyl methacrylate, a dialkylaminoalkyl- 
(meth)acrylate, or an N,N-^k^^o^{me±)icry\&te. 

12. The sojid^port of claim 1, wherein the solid support comprises a cellulose or 
cellulosje^cetate. 

13. The method of claim 1, wheifein the solid support of step (a) comprises an inorganic 
composition selected from the gro^ consisting of sand, silica, silica gel, glass, glass fibers, 



gold, alumina, zirconia, titania, : 
thereof. 



ickel oxide and combinations thereof and equivalents 



14. The method of cfaim/, *herejn*e diemanolaminoalkyl- or diethanolaminobenzyl- 
conjugated group is covaleyftly bonded to the solid support through a spacer group. 

15. The method of cl£m 14, wherein the solid support comprises silica gel and the spacer 
group comprises an aryl-silane linker group. 

16. A method for making a soUd/snpport derivatized with a dmydxoxyallcylainine group 
comprising rnixing an aimnoalkyJed or aminobenzylated solid support comprising a 
primary amino group, with an excess of an epoxide, and a solvent, thereby derivatizing the 
solid support with a dihydioxyl4lkylamin e group comprising a tertiary amine having two 
hydroxyattcyl substituents or tL substituted hydroxyalkyl substituents. 
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17. The method of claim 16, wherem the d.hydroxyalkyianune group has the formula HO 
(CH 2 )2N(CH2)2 0H. 

18 The method of claim 16, wherein the dihydroxyalkylarnine group has the formula 
HOCR 2 CH 2 NCH 2 CR 2 OH, and R is independently selected from the group consistmg of H, 
d-Cao alkyl radical, and Cj-Cm substituted alkyl radical. 

19. The method of claim 16, wherein tie mixing takes place under pressurized conditions 
in a sealed, pressure resistant container. \ 

20. The method of claim 16, wherein ml epoxide comprises ethylene oxide, and the 
dihydroxyalkylarnine group comprises aNM-oiethanolarnine group. 



21 . The method of claim 20, wherem 
container is a gas at about 1 to about 20 at 



the ethylene oxide in the sealed, pressure resistant 
.tinospheres. 



22. The method of claim 20, wherein t le reaction takes place at about 50°C. 

23. The method of claim 16, wherein the epoxide comprises isobutylene oxide and the 
dmydroxyalkylamine group comprises a dlisobutanolamine group. 

24. The method of claim 16, wherein tA epoxide comprises an aryl-substituted oxirane. 



th : solvent comprises a tetrahydrofuran/water 



25. The method of claim 16, wherein 1 
mixture or dioxane. 



26. The method of claim 16, wherein th J mixing lasts for about 12 to 72 hours. 
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27 . A boronic ester-dioxyalkylaminoi 



conjugated solid support, wherein the 



0(CR' 2 )CH 2 



/ 

\ / 

0(CR*2)CH2 




# 



.alkyl- or boronic ester-dioxyalkylaminobenzyl- 



boronic ester-dioxyalkylamino group has a formula 



-solid support 



wherein R comprises an alkyl or abfenzyi group, and JC is selected from the group consisting 
of H, C1-C20 alkyl radical, and C,-C 2 \» substituted alkyl radical. 



[J nine 



28. The boronic ester-dioxyalkylaiunoalkyl- or boronic ester^oxyalkylaminobenzyl- 
conjugated solid support of claim 27, therein the boronic ester is an aryl boronic ester, a 
vinylboronic ester or an alkylboronic < sster. 

29. The boronic ester-dioxyalkylaninoalkyl- or boronic ester^oxyalkylaminobenzyl- 
conjugated solid support of claim 27,|wherein the soUd support is selected from the group 

consisting of: 

i. a polystyrene or ail equivalent composition; 

ii. a plastic or a plastic co-polymer; 

iii. a silica or a silica gel; 

iv. cellulose or cellulose acetate; 

v. a polyphenol, a polyvinyl, a polypropylene, a polyester, a polyethylene, a 
polyethylene glycol, a pjplysryrene-copolymer, or a co-polymeric mixture 
thereof; 

vi. a polyvinyl alcohofy (PVA) hydrogel; 

vii. a polyacrylamide. 

30. The boronic ester-dioxyaDcylamiioalkyl- or boronic ester-dioxyalkylaminobenzyl- 
conjugated solid support of claim 29, whlpin the polystyrene is a cross-linked poly(styrene- 
divinylbenzene) (PS-DVB) copolymer. 
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conjugatedla support of Cairn 30, whe^ «>, crowed poW^^vinytecnzeae) 



(PS-DVB) copjSNmer is 



about 1% to 2% cross-linked. 



32 The bororudester-dioxyalkylammoalkyl or boromc ester-dioxyalkylaminobenzyl- 
conjugated solid support of claim 27, wherein the boronic ester-dioxyalkylamino group has 
the formula 

OC(CH 3 )2CH 2 
.g/ N-R solid support 

\>C(CH 3 )2CH2 
wherein R comprises an alkyl oV a benzyl group. 

33. The boronic ester-tnoxyaLlaininoalkyl- or boronic ester-dioxyalkylaminobenzyl- 
conjugated solid support of claimif 7, wherein the boronic ester-moxyalkylarnino group has 
the formula 

^pH 2 CH 2 

^N-R— solid support 



— B. 



/ 



wherein R comprises an alkyl or a benzylVr° u P- 



34. A method for making a boronic ester-Wyalkylaminoalkyl- or boromc ester- 
<hoxyallcylaminobenzyl-conjugated solid support comprising the following steps: 

(a) mixing an aminoalkylated or ariunobenzylated solid support comprising a 
primary amino group, with an excess of an epoxide, and a solvent, thereby 
derivatizing the solid support withV dihydroxylakylamme group comprising 
a tertiary amine having two hydroxyalkyl or two substituted hydroxyalkyl 
substituents; 
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(b) n^gmedmydroxya^ 

boromc acid, in an arj/ydrous solvent, thereby derivatizing the solid support 
with a boromc cster-d|oxyalkylaminoalkyl or d^oxyalkylammobenzyl group 
having the formula 




r O(CR"2)CH2 



-solid support 



wherein R comprises an alkyl or a belyl group, and R' is selected from the group consisting 
of H, Ci-C 20 alkyl radical, and Ci-C 20 substituted alkyl radical. 

35. A method for immobilizing a boronic acid comprising the following steps: 
|: (a) providmgasolidsWortderivata^ 

5| group or a dihydroxyaminobenzyl group, wherein the 

f\ dihydroxyallcylamirio moiety has a formula HO (CR^kCIfeN 

* ' CH 2 (CR' 2 ) y OH, wherein R' is independently selected from the group 

9 consisting consisting \>fH, C,-C 20 alkyl radical, and C r C 20 substituted 

h ! alkyl radical, and x arid y are integers between 1 to about 20, 

(b) providing a sample comprising at least one boronic acid; and 
M' (c) mixing the solid support of step (a) with the sample of step (b) in an 

anhydrous solvent, thereby immobilizing a boronic acid by generating 
a boronic ester^iioxyal^laminoalkyl- or oloxyalkylarrrinobenzyl- 
conjugated group having the formula 

CXCR'zJxCHj 

y \ N-R solid support 

\ \ / 
0(CR%CH 2 
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wherein R comprises an alkyl of a benzyl, R- comprises at least one of 
H and d-Qo radical, and x an<j/y are integers between 1 to about 20. 



36. 



Amethod for purifying aboronic acid comr/rising the following steps: 

(a) providmg a sohd support deri^ 

group or a dihydroxyarnmobinzyl group, wherein the 
dihydroxyalkylamhio moieti has a formula HO (CR' 2 )*CH 2 N 
CH 2 (CR' 2 )y OH, wherein J is independently selected from the group 
consisting consisting of hJcVC* alkyl radical, and C,-C» substituted 
alkyl radical, and x and y ire integers between 1 to about 20, 

(b) providing a sample composing at least one boronic acid; 

(c) mixing the solid support f f step (a) with the sample of step (b) in an 



anhydrous solvent, therei 



iy immobilizing a boronic acid by generating a 



boronic ester-dioxyalkylUinoalkyl- or dioxyalkylaminobenzyl- 
conjugated group having the formula 



jcXCR'zkCHj 



-B. 



/ 

'OfCR^JyCHz 



N-R solid support 



wherein R comprises an alkyl or a benzyl, R' comprises at least one of 
H and Ci-C» radiial, and x and y are integers between 1 to about 20; 



and 

(d) hydrolyzing the b/oronic ester linkage, thereby releasing from the 
support a purine*! boronic acid. 

37. The method of claim 36, wheriin the hydrolyzing of step (d) is in a solution 
comprising tetrahydrofuran, water and acetic acid. 
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38 . The method of claim 36, 
comprising tetrahydrofuran and 



wh« rein the hydrolyzing of step (d) is in a solution 



wat nr. 



39. The method of claim 36, 
with an anhydrous solvent after the 



fur her 



comprising washing the solid support at least once 
taxing of step (c) and before the hydrolysis of step (d). 



40. The method of claim 36, performed in a batch or a column. 

41. The method of claim 36, perLmed in an automated or semiautomated synthesizer. 



W 

i 
ui 
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42. A method for scavenging a boVonic acid from a multiple component solution to 
generate a boronic acid-free solution comprising the following steps: 

(a) providing a solid subport derivatized with a dmydroxyalkylaminoalkyl 
group or a dmydroxtaimnobenzyl group, wherein the 
dmydroxyaUcylamind moiety has a formula HO (CR' 2 )x CH 2 N 
CH 2 (CR' 2 )y OH, wherein R' is independently selected from the group 
consisting consisting if H, C,-C 20 alkyl radical, and d-C 20 substituted 
alkyl radical, and x anfl y are integers between 1 to about 20, 

(b) providing a sample comprising at least one boronic acid; 

(c) mixing the solid suppoi of step (a) with the sample of step (b), thereby 
immobilizing a boronic kcid by generating a boronic ester- 
dioxyalkylaminoalkyl- o\ moxyalkylaminobenzyl-conjugated group 

having the formula 



— B, 



0(fcR' 2 )yCH2 



N-R solid support 
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whereinRcomprisesanalkylo/abenzyl.R' comprises at least one of H 
andC-C* radical, and x and /are integers betweenl to about 20; and 
(d) washing the solid support aft/ the mixing of step (c) to remove non- 
boronic acid components; thireby scavenging the boronic acid from the 
duple component sample/to generate a boronic acid-free solution. 



mul 



43. The method of claim 42, wherein amtlar excess of the support versus an estimated 
amount of boronic acid in the multiple component sample is used. 



44. 



A method for the solid phase synthiis of functionalized compounds comprising the 



following steps: 



(a) providing a boronic est^-dioxyalkylaminoalkyl or - 

dioxyalkylaminobenzyl-conjugated solid support, 

(b) providing a vinyl halic e- or aryl halide- conjugated solid support; 

(c) providing a transfer ajent; 

(d) combining the conjug tted support of step (a) with the conjugated support 
of step (b) and the tra isfer agent of step (c) under conditions comprising 
a catalyst, a base and i solvent, thereby effecting coupling of the aryl or 
vinyl group of the cor ijugated support of step (a) with the vinyl or aryl 
group of step 

(e) to produce a solid sup ported, functionalized reaction product; 

(f) liberating the functioi alized compound from the solid support. 



45. The method of claim 44, whereii 



dioxyalkylarninobenzyl-conjugated solid support comprises the formula 



B. 



the boronic ester-dioxyalkylaminoalkyl or ■ 



CXCR'akCHs 

< /' 

0(CR' 2 )yCH2 



N-R solid support 
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• on n iwi nr a benzvl R' comprises at least one of H and C1-C20 radical, 
wherein R comprises an alJsyl or a oenzyi, is. vyuy 

and x and y are integers between 1 to about 20/and 
46 T*ememodofclaim44,whe^ 

from the solid support byreacting the S oUd Lported reaction product of step^wUha 
solvent comprising an acid and a non-proncj non-polar solvent 

47. The method of claim 44, wherein Je synthesized functionalized compound liberated 
from the solid support in step (e) comprises a functionalized biphenyl compound. 

48. The method of claim 44, wherein tie solid-supported boronic ester derivative 
originates from a poly-functionalized aryltWonic acid containing at least one of the 
following substiruents at at least one of thj ortho-, meta- and para- positions: 

(a) acarboxamide; 

(b) a carboxylic ester; 

(c) a memylamino group; 

(d) an anilide group comprising an acyl group; 

(e) a urea comprising an acylamino group; 

(f) a sulfonamide comprising a sulfonyl group; or 

(g) an aryl alkyi ether. 

49. The method of claim 44, wherein 1 the molar equivalent ratio of solid supported 
boronic ester of step (a) to the conjugate^ solid support of step <b) is about 3 to about 4. 

50. The method of claim 44, whereirJthe solid support comprises a polystyrene resin. 



51 



The method of claim 44, wherein the solid-supported aryl halide of step (b) is a solid- 
supported polysubstituted halobenzoic acid, a solid-supported ammo-substituted haloarene or 
a solid-supported aminoalkyl-substitulfed haloarene. 



97 



08/31/01 16:13 FAX 4162163930 



@031 




# 



52. The method of claim 44, 
a Pd(H) pre-catalyst. 



wherein thdf atalyst of step (d) comprises a Pd(0) catalyst or 



W 
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53. The method of claim 44, where^ the Pd(0) catalyst comprises a Pd(PPh 3 )< or a 
Pd 2 (dba) 3 . 

54. The method of claim 44, w/erein the solvent of step (d) comprises an aqueous 

solvent. 

55. The method of claim 4 wherein the transfer agent of step (c) comprises an aqueous 
solvent. 

56. The method of clain/44, wherein the base of step (d) comprises sodium carbonate, a 
trialkylainine, potassium fluoride, sodium fluoride or cesium fluoride. 

57. The method of dim 44, wherein the reaction conditions of step (d) comprise a 
temperature of between dbout 25°C to about 120°C. 

58. The method of qiaim 44, wherein the reaction conditions of step (c) comprise a 
reaction time of between about 1 hours to about 72 hours. 

59. The method o/claim 44, wherein the solvent of step (d) comprises an anhydrous 
basic solvent. 

60. The methodjof claim 59, wherein the solvent of step (d) further comprises ethylene 
glycol as a co-solvent 

61. The methqa of claim 59, wherein the solvent of step (d) comprises at least one tertiary 
amine base. 
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62. Themefcc4ofclaim5^^ 
temperature of between about Ls°C to about 120°C 

63. The method of claim jU wherein the reaction takes place in semiautomated parallel 
synthesizer. 



64 A semiautomated parallel synthesizer comprising 

(a) a b( ronic ester-dioxyalkylammoalkyl or -dioxyalkylaminobenzyl- 

jugated soUd support, and 

(b) a vinyl hahde- or aryl hahde-conjugated solid support. 



65. Amethod for the sjriid phase synthesis of functionalized compounds comprising the 
following steps: 

(a) providing alfirst reactant comprising a boronic ester-cnoxyalkylaminoalkyl- or 
^oxyalkyjaminobenzyl- conjugated solid support, 

(b) providing d second reactant conjugated to a solid support; 

(c) providing a transfer agent; 

(d) providing a solvent 

(e) reacting the boronic ester-dioxyalkylaniinoalkyl- or -dioxyalkylamicobenzyl- 
conjugatek solid support of step (a) with the second reactant of step (b) and 
the transfer agent of step (c) in the solvent of step (d), thereby producing a 
solid supported, functionalized reaction product; 

(f) hberatini the functionalized compound from the solid support. 

66. The method of Jlaim 65, wherein the solvent of step (d) comprises an anhydrous 
solvent 

67. The method of/claim 65, wherein the solvent of step (d) comprises an aqueous 
solvent. 
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68 . The method of cla Lm 
solvent of step (d). 



69. The method of st< rp 



70. The method of st ?p 



71. A method for th<: 



67, wherein the the transfer agent of step (c) comprises the 



, 67, wherein the transfer agent of step (c) comprises water. 
, 67, wherein the transfer agent of step (c) comprises an alcohol. 



: solid phase synthesis of functionalized glycine compounds 

comprising the following steps: 

(a) providing aboronic ester-dioxyalkylaminoalkyl- or dioxyalkylaminobenzyl 

conjugated solid support, 

(b) providi ig a solid-supported iminium compound; 

(c) providi ig a transfer agent; 

(d) reactin 5 the boronic ester-dioxyalkylaminoaikyl- or dioxyalkylaminobenzyl 
conjuited solid support of step (a) with the transfer agent of step (c) and the 
sohd-Ipported iminium of step (b) in a solvent, thereby producing a solid 
supported, functionalized glycine reaction product; and, 

(e) libera ting the functionalized compound from the solid support. 



72. The method 
solvent. 



of claim 71, wherein the solvent of step (d) comprises a hydroxylic 



73. The method of claim 71, wherein the hydroxylic solvent acts as the transfer agent of 
step (c). 



74. The metho 
hours. 



of claim 71, wherein reacting step (e) lasts for about 12 hours to about 48 
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75. The method of claim 71, 



wherin the functional^ compound of step (e) is liberated 
from the solidsuppoxtbyre^tingtheUd supported reaction product of step (d) with a 
solvent comprising an acid and a noni>rotic, non-polar solvent. 



76 Thememodofclam,7l,whfemstep(d)rarthercompri S es the step of washing the 
solid supported, functionalized reafn product at least once with a solvent prior to hberatmg 
of the compound of step (e). 

77. Amethod for the solid-phfese derivation of a functionalized boronic acid 

comprising the following steps: 

(a) providing a dihydroJyalkylaminoalkyl or dihydroxyalkylammobenzyl- 

conjugated sohd support; 

(b) providing a sample Jcomprising a functionalized boronic acid; 

(c) mixing the solid subport with the sample in an anhydrous solvent, thereby 
immobilizing the flUctionalized boronic acid by generating a functionalized 
boronic ester-diox^lkylaminoalkyl- or boronic dioxvalkylaminobenzyl- 



conjugated group 
(d) providing at least 



The method of claim 77, 



boronic acid with a solvent, 
support. 



one derivatizing agent capable of reacting with the functional 
group of the functionalized boronic acid; and 
(e) contacting the da ivatizing agent of step (d) with the functionalized boronic ester- 
dioxyalkylarmnoiilkyi- or functionalized boronic ester dioxyalkylaminobenzyl- 
conjugated group in a solvent, thereby producing a solid supported, derivatized 
boronic acid proc uct. 



, further comprising reacting the solid supported, derivatized 
hereby liberating the derivatized boronic acid from the solid 
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The method of claim 



7/ wherein the functionalized boronic acid of step (b) 
M benzeneboronic acid, and the derivatizing agent of step (d) 
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y, 



comprises a formyl-functior 

comprises a primary or secondary amine, along with sodium borohydride. 



gO-fc^. The method of c! 

comprises a bromomethy^tunctio; 
step (d) comprises a primary or secondary amine. 



77, wherein the fimctionalized boronic acid of step (b) 
ionalized benzeneboronic acid, and the derivatizing agent of 



Themethodof ilaim77, further comprising a coupling agent, and wherein the 
functionalized boronJacid of step <b) comprises a carboxy-functionalized arylboronic acid, 
and the derivatizing a/gent of step (d) comprises an amine. 

The method/of claim 77, wherein the functionalized boronic acid of step (b) 
comprises an aininLfunctionalized. boronic acid, and the derivatizing agent of step (d) 
comprises a isocyanate. 

,£•84. The method of claim 78, wherein step (e) further comprises the step of washing the 
solid supported/derivatized reaction product at least once with a solvent prior to liberating of 
the compound. 
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